1975] BOOK REVIEWS 657
REFERENCES

1. A.Borel and J. Tits, Groupes réductifs, Inst. Hautes Etudes Sci. Publ. Math. No.
27 (1965), 55-150. MR 34 #7527.

2. N. Bourbaki, Eléments de mathématique. Vol. 34. Groupes et algébres de Lie.
Chaps. 4, 5, 6, Actualités Sci. Indust., no. 1337, Hermann, Paris, 1968. MR 39 #1590.

3. F. Bruhat and J. Tits, Groupes réductifs sur un corps local. 1. Données radicielles
valuées, Inst. Hautes Etudes Sci. Publ. Math. No. 41 (1972), 5-251.

4. E. Cartan, Sur la structure des groupes de transformations finis et continus, Thése,
Paris, Nony, 1894; 2nd ed., Vuibert, 1933.

5. C. Chevalley, Sur certains groupes simples, Tohoku Math. J. (2) 7 (1955), 14-66.
MR 17, 457.

6. , Séminaire C. Chevalley 1956-1958, Classification des groupes de Lie
algébriques, 2 vols., Secrétariat mathématique, Paris, 1958. MR 21 #5696.

7. S. Helgason, Differential geometry and symmetric spaces, Pure and Appl. Math.,
vol. 12, Academic Press, New York, 1962. MR 26 #2986.

8. G. Warner, Harmonic analysis on semi-simple Lie groups. 1, II, Springer-Verlag,
New York, 1972.

9. H. Weyl, Theorie der Darstellung kontinuierlicher half-einfacher Gruppen durch
lineare Transformationen. 1, 11, 1I1 und Nachtrag, Math. Z. 23 (1925), 271-309; 24
(1926), 328-376, 377-395, 789-791.

CHARLES W. CURTIS

Map color theorem, by Gerhard Ringel, Springer-Verlag, New York,
Heidelberg, Berlin, 1974, 191 +-xii pp., $22.20

The four color conjecture is a famous problem that has challenged and
stimulated mathematicians for moré€ than a century. As most mathemati-
cians know, it consists of the statement that with four colors one can color
any map on a sphere such that any two countries with a boundary edge
in common are of different colors. The present volume concerns a related
problem: how many colors are necessary to color all similarly colored
maps on surfaces of higher genus?

This problem has an entirely different flavor, as we shall see; it has a long
history as well. It was posed by Heawood, who thought he had proven
his conjectured answer in 1890. The last case was solved in 1968 (most
cases solved by the author) verifying the original conjecture. A complete
description in remarkably clear language of solutions for all cases is pre-
sented in this volume, which is written at a level suitable for an under-
graduate seminar.

The major difference between the sphere problem and higher genus-
surface problems is this: On a sphere one knows that one cannot have
five countries every pair of which are neighbors—a configuration ob-
viously requiring five colors—but one does not know if there is some large



